ghum-Sudan grass hybrid NB 280S uprights (7). In addition, antiserum to RSD bacteria extracted from diseased sugarcane was used throughout the study in an indirect fluorescent antibody staining test to identify isolates (8).
. Isolation of the RSD bacterium. Plants of 20 sugarcane cultivars varying widely in susceptibility to RSD were sampled from Louisiana field plots. Although not completely effective for the elimination of RSD (14) , heat treatment of seed pieces was used to establish a "healthy" plot with a low incidence of RSD. Two mature plants of each cultivar were sampled from the healthy plot and a "diseased" plot. A portion of the cane from each plant was bioassayed for RSD (6); the remainder was washed with soap and water, rinsed with water, washed with 70 percent ethanol, and flamed. An internodal section approximately 12 cm in length was aseptically excised and placed in a sterile, 50-ml conical tube for centrifugation at 1000 rev/min for 1 minute to extract fibrovascular fluid. The presence of bacteria in the extracts was determined by phase-contrast microscopy (x 1250), and the SC medium was inoculated with serial tenfold dilutions of each extract to 1: 10-8.
Result
Number of plants Plot R.osfD To-teria teria blo-tal ob-isoassay served lated ghum-Sudan grass hybrid NB 280S uprights (7) . In addition, antiserum to RSD bacteria extracted from diseased sugarcane was used throughout the study in an indirect fluorescent antibody staining test to identify isolates (8) . The RSD bacterium was first isolated from inoculated hybrid NB 280S, which suppolts large populations of the bacterium (9) . Internodes of mature plants were surface-sterilized (10), and fibrovascular fluid was obtained by vacuum extraction (3) . The presence of the bacterium in the fluids was confirmed by phase-contrast microscopy ( x t250), and plates containing semisolid media were inoculated with 10-,ul poltions of the fluid diluted two to ten times with O.O1M phosphate buffer (pH 6.8). After testing numerous formulations for their ability to support axenic cultures of RSD bacteria, we developed the SC medium (11). Colonies raised on the SC medium were 0.1 to 0.3 mm in diameter, circular with entire margins, convex, and nonpigmented after 2 weeks of aerobic incubation at 30°C.
We subsequently isolated the bacterium from infected sugarcane from Louisiana, Brazil, South Africa, and Japan. The bacterium was consistently isolated from sugarcane with RSD but not from healthy sugarcane (Table 1) . Attempts were made to isolate the bacterium from fibrovascular fluids obtained from sugar- Table 1 . Isolation of the RSD bacterium. Plants of 20 sugarcane cultivars varying widely in susceptibility to RSD were sampled from Louisiana field plots. Although not completely effective for the elimination of RSD (14), heat treatment of seed pieces was used to establish a "healthy" plot with a low incidence of RSD. Two mature plants of each cultivar were sampled from the healthy plot and a "diseased" plot. A portion of the cane from each plant was bioassayed for RSD (6); the remainder was washed with soap and water, rinsed with water, washed with 70 percent ethanol, and flamed. An internodal section approximately 12 cm in length was aseptically excised and placed in a sterile, 50-ml conical tube for centrifugation at 1000 rev/min for 1 minute to extract fibrovascular fluid. The presence of bacteria in the extracts was determined by phase-contrast microscopy (x 1250), and the SC medium was inoculated with serial tenfold dilutions of each extract to 1: 10-8.
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Ratoon stunting disease (RSD) of sugarcane (Saccharum interspecific hybrids) occurs worldwide and causes significant yield losses, especially when sugarcane is stressed by lack of water (1). A virus was originally thought to cause RSD, but in 1973 a small coryneform bacterium was implicated as the causal agent (2, 3). The bacterium was

Ratoon stunting disease (RSD) of sugarcane (Saccharum interspecific hybrids) occurs worldwide and causes significant yield losses, especially when sugarcane is stressed by lack of water (1). A virus was originally thought to cause RSD, but in 1973 a small coryneform bacterium was implicated as the causal agent (2, 3). The bacterium was observed in expressed cane juices and xylem exudates by phase-contrast and dark-field microscopy and in extracted fibrovascular fluids and ultrathin sections of vascular bundles by electron microscopy. That the RSD-associated bacterium was the causal agent soon became widely accepted, even though the bacterium had not been isolated in axenic culture (4).
We have now isolated the RSD-associated bacterium in axenic culture and have shown that it causes RSD. In addition, we have found that a disease which stunts Bermuda grass [Cynodon dactylon (L.) Pers.] is caused by a similar bacterium. The simultaneous occurrence in Bermuda grass with witches-broom symptoms of a bacterium morphologically resembling the RSD bacterium and a mycoplasma-like organism was previously described (5).
Diagnosis of RSD is difficult because internal symptoms do not develop in all sugarcane cultivars; the only external symptom is a nonspecific stunting associated with water stress. Thus, biological assays and serological tests have been used for diagnosis. As biological assays for RSD we used (i) the development of salmon-pink discoloration in the stem tissues just below the meristematic area in young plants of sugarcane cultivar CP 44101 (6), (ii) orange-red discoloration of the vascular bundles at the nodes of mature cane (1), and (iii) wilting of sor-observed in expressed cane juices and xylem exudates by phase-contrast and dark-field microscopy and in extracted fibrovascular fluids and ultrathin sections of vascular bundles by electron microscopy. That the RSD-associated bacterium was the causal agent soon became widely accepted, even though the bacterium had not been isolated in axenic culture (4).
We have now isolated the RSD-associated bacterium in axenic culture and have shown that it causes RSD. In addition, we have found that a disease which stunts Bermuda grass [Cynodon dactylon (L.) Pers.] is caused by a similar bacterium. The simultaneous occurrence in Bermuda grass with witches-broom symptoms of a bacterium morphologically resembling the RSD bacterium and a mycoplasma-like organism was previously described (5). a bacterium resembling the RSD one was observed in Bermuda grass from Taiwan (S). These plants were also infected with a mycoplasma-like organism and had witches-broom symptoms. We isolated the bacterium from two of these plants. Internodal pieces of the stems were surface-sterilized, and fluids were expressed from freshly cut ends with forceps and blotted onto the SC medium. The bacteria grew readily, and faster than those isolated from sugarcane. The colonies reached a diameter of 0.S to 1.0 mm in 2 weeks and were convex and circular with entire margins. Unlike colonies of the RSD bacterium, they displayed a yellow nondiffusible pigment.
Diagnosis of RSD is difficult because internal symptoms do not develop in all sugarcane cultivars; the only external symptom is a nonspecific stunting associated with water stress. Thus, biological assays and serological tests have been used for diagnosis. As biological assays for RSD we used (i) the development of salmon-pink discoloration in the stem tissues just below the meristematic area in young plants of sugarcane cultivar CP
The two strains of bacteria were morphologically and ultrastructurally indistinguishable. When smears from the cultures were examined with phase-contrast microscopes, predominantly single and paired cells joined end-to-end were observed, but short, branched filaments were also noted. The paired cells were often aligned in a "V," which is common among coryneform bacteria (12). By transmission electron microscopy, negatively stained cells measured 0.25 to 0.35 ,um in diameter and 1 to 4 ,um in length and often appeared to be undergoing septate division (Fig. 1) . The bacteria were usually straight or slightly curved rods, but some cells were swollen at one end or in the middle. Mesosomes were often present and sometimes appeared to be associated with septum formation. Examination of ultrathin sections of cultured bacteria and bacteria from diseased plants disclosed no differences in cell wall structure (9).
The Bermuda grass bacterium was not distinguishable from the sugarcane bacterium by indirect fluorescent antibody staining. All the isolates from sugarcane reacted identically in agar-gel double diffusion tests, but the Bermuda grass isolates showed partial identity with sugarcane isolates and identity with each other (Fig. 2) . I and 2) ; wells 3, 4, 5, and 6 contained isolates from sugarcane from Louisiana, South Africa, Brazil, and Japan, respectively. Well 7 contained S8 medium and well 8, saline. All isolates showed a confluent line of identity with these antiserums (precipitin lines closest to antigen wells). The Bermuda grass isolates showed an additional line closer to the antiserum well with homologous antiserum, as in (B), which is retained after absorption with a RSI) antigen, as in (C). Louisiana isolate antiserum absorbed with Bermuda grass isolate antigen produced no visible precipitin lines (not shown). rights inoculated with media alone did not wilt, and no bacteria were isolated from any of them. In a separate test, sugarcane isolates from Louisiana, Brazil, South Africa, and Japan incited wilting of uprights, but Bermuda grass isolates again did not. Although no serological relation has been found between the RSD bacterium and numerous other species of bacteria (i3), including Corynebacterium tritici, C. rathayi, C. fiaccumfaciens, C. michiganense, C. nebraskense, C. fascians, and C. insidiosum, the sugarcane and Bermuda grass strains morphologically appear to be members of the group of coryneform bacteria pathogenic to plants. All the sugarcane and Bermuda grass isolates were aerobic, nonmotile, Grampositive, non-acid-fast, catalase-positive, and oxidase-negative. Apparently the two strains are closely related species or are different pathovars of the same species of a xylem-inhabiting pathogen. Cultivation of the RSD causal agent in vitro will greatly enhance efforts to study and control the disease. rights inoculated with media alone did not wilt, and no bacteria were isolated from any of them. In a separate test, sugarcane isolates from Louisiana, Brazil, South Africa, and Japan incited wilting of uprights, but Bermuda grass isolates again did not.
Only the sugarcane bacterium incited RSD in sugarcane cultivar CP 44-101 (Table 2). Eight isolates of sugarcane bacterium, including two each from the
2). Center wells contained rabbit antiserum to whole cells: (A) RSD isolate from Louisiana, (B) Bermuda grass isolate from Taiwan, and (C) Bermuda grass isolate antiserum absorbed with Louisiana isolate antigen. Outside wells contained cells of isolates that had been disrupted by three passages through a French press, concentrated by freeze-drying, and resuspended in phosphatebuffered saline. Outside wells 1 and 2 contained isolates from two Bermuda grass plants from Taiwan (BG
Although 
